Methyl linoleate ozonide as a substrate for rat glutathione S-transferases: reaction pathway and isoenzyme selectivity.
The 9,10-mono-ozonide of methyl linoleate was shown to be a substrate for rat hepatic cytosolic, rat lung cytosolic and rat hepatic microsomal glutathione S-transferases (GST). The activities of lung cytosol and liver microsomes with methyl linoleate ozonide (MLO) were found to be high relative to the activity demonstrated by liver cytosol, as compared with their respective activities towards 1-chloro-2,4-dinitrobenzene (CDNB). Only a slight catalytic activity towards the ozonide was noticed for rat lung microsomes. Isoenzyme 2-2 exhibited the highest specific activity (208 nmol/min/mg) when isoenzymes 1-1, 1-2, 2-2, 3-3, 3-4, 4-4 and 7-7 were compared. This isoenzyme accounts for approx. 25% of cytosolic GST protein in rat lung, while in rat liver it represents approx. 9%. This may partly explain the high activity towards the ozonide noticed for rat lung cytosol. No stable conjugates were formed as products of the reaction of MLO with glutathione; although two glutathione-conjugates were noticed on TLC, they were only formed as intermediate compounds. Coupling of an aldehyde dehydrogenase assay or a glutathione reductase assay to the GST-catalyzed conjugation, demonstrated that oxidized glutathione and aldehydes are formed as the major products in the reaction. To further confirm the formation of aldehydes, the products of the GST-catalyzed reaction were incubated with 2,4-dinitrophenylhydrazine, which resulted in hydrazone formation. In conclusion, the activity of the GST towards the ozonide of methyl linoleate is similar to their peroxidase activity with lipid hydroperoxides as substrates.